General characterization
C NMR spectra were measured on a Bruker Avance-400 spectrometer. Absorption spectra were recorded on a Shimadzu UV-1800 spectrophotometer. Gel permeation chromatography (GPC) measurements were performed on a Waters 1515 series GPC coupled with UV-vis detector using tetrahydrofuran as eluent and polystyrenes as standards.
Thermogravimetric analysis was measured by a Perkin-Elmer Diamond TG/DTA thermal analyzer. Cyclic voltammetry was conducted on a Shanghai Chenhua CHI620 voltammetric analyzer under argon in an anhydrous acetonitrile solution of tetra-n-butylammonium hexafluorophosphate (0.1 M). A glassy-carbon electrode was used as the working electrode, a platinum-wire was used as the counter electrode, and a Ag/Ag + electrode was used as the reference electrode. Polymers were coated on the surface of glassy-carbon electrode and all potentials were corrected against Fc/Fc + . AFM was performed on a Multimode 8 microscope (Veeco) . The thickness of the active layer was measured by using a KLA Tencor D-120
profilometer.
Device fabrication and measurements

Solar cell fabrication and characterization
Patterned ITO glass with a sheet resistance of 15 Ω sq -1 was ultrasonically cleaned using detergent, distilled water, acetone, isopropanol sequentially and then given UV-ozone 
Synthetic procedures and spectra data
All reactions dealing with air-or moisture-sensitive compounds were carried out using standard Schlenk technique. All reagents were purchased from Alfa Aesar Co., Aladdin Co., J&K Co., Aldrich Chemical Co., Solarmer Materials Inc., and other commercial suppliers. added oxalyl chloride (2 mL, 22.8 mmol) and 2 drops of DMF. The mixture was stirred at room temperature overnight. The solvent was removed under vacuum to obtain 2,5-dibromoterephthaloyl dichloride, which was used in next step without purification. To the solution of 2,5-dibromoterephthaloyl dichloride in dry CH 2 Cl 2 (20 mL) was slowly added a solution of compound 1b (1.0 g, 4.7 mmol) and Et 3 N (1.3 mL) in dry CH 2 Cl 2 (20 mL) at 0 °C.
The mixture was stirred at room temperature overnight. Then, the mixture was poured into water and extracted with CHCl 3 three times. The organic layer was dried over anhydrous Na 2 SO 4 . After removal of the solvent, the crude product was purified through a silica gel The solution was flushed with argon for 15 min. Then, Pd(PPh 3 ) 4 (7 mg) was added into the and DTS (94 mg, 0.13 mmol) were used as starting materials. P4 was obtained as a purple solid (77 mg, 64% 
TGA measurements for P1-P4
Fig. S1 TGA curves for P1-P4. 
CV measurements for P1-P4
Space charge limited current (SCLC) measurements
Charge carrier mobility was measured by SCLC method. The mobility was determined by fitting the dark current to the following formula:
where J is the current density, μ is the zero-field mobility of holes, ε 0 is the permittivity of the vacuum, ε r is the relative permittivity of the material, d is the thickness of the blend film, and V is the effective voltage, V = V appl -V bi , where V appl is the applied voltage, and V bi is the builtin potential determined by electrode workfunction difference. Figure S3 shows J-V curves for the hole-only devices. The mobility was calculated from the slope of J 1/2 -V curves. 
